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(54) System and method for radio frequency tag group select 



(57) A system and method is disclosed for selecting 
certain subgroups of radio frequency (RF) tags for que- 
rying, communicating, and/or Identifying by a base sta- _ 
tion. The base station sends commands to a group tags 
within a RF fletd of the base station. The tage use control 
logic to determine whether or not they meet certain cri- 



teria sent out by the commands. This may cause the tags 
to change state which either prevents or allows a given 
tag to participate in an identification process. In this way, 
a given subgroup(s) of tags meeting certain criteria can 
be selected for querying, communicating, and/or identi- 
fying. 
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command 

(unction 
address 

mask 

data 



510 -group select 
515 -equate 

520 • address Including the odor field in tag 
data memory 

525 - mask of the actual color bytes in tag 
data memory 

530 • code indicating pale green 



Similarly, the command to unseiect pale green items 
would be: 



command 

function 

address 

mask 

data 



560 - group unseiect 
565 - equals 

570 - address including the color field in tag 
data memory 

575 - mask of the actual color bytes in tag 
data memory 

560 • code indicating pale green 



Figure 6 describee the baee station algorithm. 

The first step, 605, is a group select command. This 
moves a subset of tags from the READY state to the 
SELECTED state, This group select step 605 can be 
repeated any number of times as required, 615. to move 
more tags from READY to SELECTED. Thie performs an 
OR function. 

The next step, if required, is 610. This group unseiect 
command acts on the tags In the SELECTED state. A 
subset of them moves back to tha READY state. This per- 
forms an AND function. This group unseiect step 610 can 
be repeated any number of times as required, 620, to 
move more tags from SELECTED to READY 

For example, to select socks and shirts, one group 
select commend 605 selects socks. Through 615, 
another group select command 605 selects shirts. The 
result is that items which are shirts OR socks are 
selected. 

In another example, to select pale green pants, a 
group select command 605 selects panta Then a group 
unseiect command 610 unselects not pale green. The 
result Is that items which are pants and pale green are 
selected. 

After the tags now in the SELECTED state are 
accessed, the entire selection process can be repeated 
as required, indicated by the path 625. 

In a typical application, accessing the tag could con- 
sist of Identifying individual items and reading a universal 
product code (UPC). 

This flexibility allows tags to be selected using an 
arbitrarily complex logical aquation. 

For example, it would be possible to identify ail pale 
green pants sizes 30 through 34- manufactured in Con- 
necticut or mens socks manufactured between January 
and March. 

In one application, querying, a flag is sat if the 
selected subgroup has one or more members. In that 
application, tags remaining in the SELECTED state after 
processing a group select or group unsetect command 
would transmit back to the base station. 



The base station, in 630, would dated the presence 
or absence of a return signal from one or more tags. If a 
signal is detected, a flag is set in 635. If a signal is not 
detected, the flag is cleared In 640. The flag state can 

s be determined without identifying Individual tags. In 
other words, the base station has queried the tag group 
to determine if any tags met certain conditions (or crite- 
ria) without ever identifying a tag. 

For exarrpie, an application could scan a display of 

w pale green pants for mi&ehelved items, The application 
would first group select on not pants. A set flag indicates 
the presence of not pants tags, and the application 
knows that items are misshelved. If the Mag is not set, 
tha application next group selects pants and then group 

1 5 unselects pale green colors. A set flag now indicates the 
presence of pants which are not pale green. Again the 
application knows that items are misshelved. 

In another application, the flag is an alarm. The 
selection conditions are arranged by the application so 

20 that the only tags remaining in the SELECTED state are 
those tags for which security is being breached. In that 
case, in step 645, the application would check the flag. 
If thef lag is set th e application implements its alarm pro- 
cedure 650. 

25 For example, an application could group select ail 
retail Items, followed by a group unseiect on items 
marked pa& A set flag indicates unpaid items passing 
through the field, which can be used by the application 
to trigger an alarm. 

3o Given this disclosure, one skilled in the art could 
construct other embodiments thai are equivalent to 
Lhose disclosed hare, Thaaa embodiments are within the 
contemplation of the Inventors. 

35 Claims 

i . A method of selecting subgroups of a group of radio 
frequency tags comprising the steps of ; 

40 a. sending a group select radio signal command 

from a base station to a plurality of radio fre- 
quency tags, the command defining certain 
selection conditions, the -tags each having a 
radio frequency communications component for 

ds receiving tha command and a tag memory with 

tag fields; 

b. changing a state of one or more tags In the 
group of tags, the atate change being from a 
READY state to a SELECTED state, the tags 
so changing state being a selected subgroup of 

tags from the group of tags, and the selected 
tags having data In their respective tag memory 
lhat meets the selection conditions. 

55 2. The method old aim 1, where the selected tags sand 
a tag identifier to the base station, 
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The method of claim 1. where the selected tags 
Change data in one or more tag f iekte of their respec- 
tive memory. 

The method of daim 1, where steps a and b are s 
repeated one or more times to create a ORed sub- 
group which includes the union of the lass of each 
of the subgroups. 

The method of claim 2. where the tags are queried >0 
to indicate that the selected subgroup has one or 
more members. 

The method of claim 5, where a Hag Is set if the 
selected subgroup has members, the llag being an w 
alarm and the selection conditfon being that there 
was a security breach. 

The method according to any one of the above 
claims, wherein a> 

in step a. the command defining certain logical 

selection conditions: and 
In step b, the tags changing state being a first 

selected subgroup of tags from the w 

group of tags; 



the method funher comprises the etepe of: 

c. sending a group unseiect radio signal com- 
mand from a base station to a plurality of radio 
frequency tags, the command defining certain 
logical unselection conditions; and 

d. changing a state of one or more tags in the 

I irst selected subg roup of tags, the state Chang s as 
being from the SELECTED state to the READY 
state, the remaining tags in the SELECTED 
state being a second selected subgroup of tags, 
the tags in the second selected subgroup hav- 
ing data In their respective tag memories that to 
meet both the selection and unselection condi- 
tions, 

6, The method of daim 7, where where steps c and d 
are repeated one or more times to create an ANDed *s 
subgroup which includes the tags in the intersection 
of each of the Becond selected subgroups. 

9. The method of claim 7, where the selection condi- 
tions are one or more of the logical comparisons so 
including greater than, lees than, equal, not equal, 
greater than or equal, and less than or equal. 

10. The method of Claim 9. where the comparison is 
made between a data value sent from the base sta- 55 
tion and a tag value stored in the tag memory. 

11. The method of claim 10, where the tag value is a 
value obtained by masking in the tag. 



12. The method of claim 7, where the unselection con- 
ditions are one or more" of the logical comparisons 
including greater than, less than, equal, not equal, 
greater than or equal, and less than or equal. 

13. The method of claim 12, where the comparison is 
made between a data value serrt from the base sta- 
tion and a tag value stored in the tag memory. 

14. The method of claim 13, where the tag value is a 
value obtained by masking in the tag. 

1 5. A 6ystem for selecting subgroups of radio frequency 
tag6 from a group of tags, comprising: 

a. a base station far communicating radio fre- 
quency commands to the tags, the commands 
comprising command type, function, tag mem- 
ory address value, and command data; 

b. a plurality of lags having radio frequency com- 
ponerrt for receiving the radio frequency com- 
mands from the base station and sending radio 
frequency Information to the base station, a tag 
memory with a tag memory address and tag 
memory data, tag control logic a tag compare 
function, and a tag state, whereby the command 
type sent by the base station causes the tag 
control logic to perform the function sent by the 
base 6tatlon In the tag compare function lo com- 
pare tag memory data located in the tag mem- 
ory address specified by the tag memory 
address value with the command data, and if 
comparison conditions are mat, tha tag control 
logic causing the tag state to change. 

16. The system, as in claim IS, where the command 
type is a select command and the tag logic causes 
the tag to move from a READY state to a SELECTED 
state: or where the command type is a unselect com- 
mand and the tag logic causes the tag to move from 
a SELECTED state to a READY state. 

17. The system, as in claim 15, where the tags Identify 
clothing, 

'16, The system, as in claim 16, where the base elation 
queries the tags in the SELECTED state. 

19, Thesy6tem, as In claim 18, where an security alarm 
le enabled if there are any tags in the SELECTED 
state. 
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